MCoTI-I cyclotide were produced and characterized as previously described [1] . Briefly, BL21(DE3) cells (Novagen, San Diego, CA) were transformed with the MCoTI-I plasmid (see above). Expression was carried out in M9 minimal medium (6 x 1 L) containing 0.1% 15 NH 4 Cl and 100 mg/ml ampicillin as previously described [1] . Briefly, 5 mL of an overnight starter culture derived from a single clone was used to inoculate 1 L of M9 media. Cells were grown to an OD at 600 nm of ≈ 0.5 at 37°C, and expression was induced by adding isopropyl-β-D-thio- NMR data were acquired on Bruker Avance II 700 MHz and Avance III 500 MHz spectrometers equipped with ultra-sensitive triple resonance cryoprobes capable of applying pulsed field gradients along the z-axis. All experiments were conducted at 25° C.
Assignments for the amide nitrogens and protons (Table S3) and 80 ms for free and trypsin bound MCoTI-I, respectively) spectra were collected using 1024 t 3 points, 256 t 2 and 128 t 1 blocks of 16 transients. Spectra were processed by using Topspin 1.3 (Bruker). Each 3D-data set was apodized by 90°-shifted sinebell-squared in all dimensions, and zero filled to 1024 x 512 x 256 points prior to Fourier transformation. Spectra were analyzed by using the NMR software program CARA [3] .
The measurements of the spin-lattice (R 1 ) and spin-spin (R 2 ) relaxation rates, as well as steady saturation. All data were analyzed by using CARA [3] . The R 1 and R 2 relaxation rates were determined by fitting the peak intensity I(t) to a single-exponential function given by I(t)=I o e -Rt , where t is the NMR time delay, using MATLAB program RELAXFIT [4] . Hydrodynamic parameters of free and trypsin bound MCoTI-I were calculated by using RotDif [7] . Residues possessing low NOE values, less than 0.6 for free MCoTI-I and less than 0.2 for trypsin bound MCoTI-I, or participating in slow µs-ms exchanges were removed from calculations. The anisotropy of rotational diffusion for free and trypsin bound MCoTI-I was 2.8 ± 0.3 and 1.5 ± 0.2, respectively [7] . The overall correlation times, τ c , for free and trypsin bound MCoTI-I was 2.4 ± 0.2 ns and 12.52 ± 0.5 ns, respectively [7] , which are consistent with the increased molecular weight of trypsin bound MCoTI-I. Analysis of the micro-dynamic motional parameters using the Lipari-Szabo formalism was performed utilizing DYNAMICS [5, 6] and R 1 , R 2 and 15 N{ 1 H}-NOE data at 500 MHz and 700 MHz. Errors (68.3% confidence limits) in the micro-dynamic parameters were obtained from the analytic inverse covariance matrixes of the fits [4] . This method of error estimation is crucial because it takes into account both the random errors as well as the model selection errors. [5, 10] , assuming that the characteristic correlation time for local fluctuations, τloc, is much shorter than the global rotational correlation time, τc, [10] . b LS-ex corresponds to the Lipari-Szabo SDF model supplemented with the conformational exchange term [10] . c CL corresponds to the extended Lipari-Szabo SDF model [11] . d CL-ex corresponds to the extended Lipari-Szabo SDF model supplemented with conformational exchange term [11] . * The order parameter S 2 was calculated by minimizing χ 2. [5] , which includes relaxation data set collected at 500 MHz and 700 MHz frequencies (R1, R2 and NOE).
Where the sum runs over all the residues as well as over the frequencies (f = 500 MHz and 700 MHz) σR1i,f , σR2i,f and σNOEi,f are standard deviations in R1i,f , R2i,f and NOEi,f for the ith residue, respectively, The superscripts refer to the observed (obs) and calculated (cal) [10, 11] values of the relaxation parameters. 
